
Opioid-Free Discharge is Not Associated with Increased 
Unplanned Healthcare Encounters after Ureteroscopy: Results 
from a Statewide Quality Improvement Collaborative

Scott R Hawken, MD MS1, Spencer C Hiller, MD1, Stephanie Daignault-Newton, MS1, 
Khurshid R Ghani, MCChB MS1, John M Hollingsworth, MD MS1, Bronson Conrado, 
MHSA1, Conrad Maitland, MD2, David L Wenzler, MD3, John K Ludlow, MD4, Sapan N 
Ambani, MD1, Chad M Brummett, MD5, Casey A Dauw, MD1 Michigan Urological Surgery 
Improvement Collaborative
1University of Michigan, Department of Urology, Ann Arbor, MI

2Sherwood Medical Center, Detroit, MI

3Comprehensive Urology, Royal Oak, MI

4Western Michigan Urological Associates, Holland, MI

5University of Michigan, Department of Anesthesiology, Ann Arbor, MI

Abstract

Objectives—To evaluate patient factors associated with post-ureteroscopy opioid prescriptions, 

provider-level variation in opioid prescribing, and the relationship between opioid-free discharges 

and ED visits.

Methods—This is a retrospective analysis of a prospective cohort study of adults age 18 

years and older who underwent primary ureteroscopy for urinary stones from June 2016 to 

September 2019 within the Michigan Urological Surgery Improvement Collaborative (MUSIC) 

Reducing Operative Complications from Kidney Stones (ROCKS) quality improvement initiative. 

Postoperative opioid prescription trends and variation among practices and surgeons were 

examined. Multivariable logistic regression models defined risk factors for receipt of opioid 

prescriptions. The association among opioid prescriptions and postoperative ED visits within 30 

days of surgery was assessed among complete case and propensity matched cohorts, matched on 

all measured characteristics other than opioid receipt.

Results—13,143 patients underwent ureteroscopy with 157 urologists across 28 practices. Post-

ureteroscopy opioid prescriptions and ED visits declined (86% to 39%, p<0.001; 10% to 6%, 

p<0.001, respectively). Practice and surgeon-level opioid prescribing varied from 8% to 98%, 

and 0% to 98%, respectively. Patient-related factors associated with opioid receipt included 

male, younger age, and history of chronic pain. Procedure-related factors associated with opioid 

receipt included pre-and post-ureteroscopy ureteral stenting and access sheath use. An opioid-free 
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discharge was not associated with increased odds of an ED visit (OR 0.77, 95% CI 0.62-0.95, 

p=0.014).

Conclusions—There was no increase in ED utilization among those not prescribed an opioid 

after ureteroscopy, suggesting their routine use may not be necessary in this setting.
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Introduction

Kidney stones are highly prevalent, affecting an estimated 1 in 11 Americans, and are 

increasingly being treated with ureteroscopy.1,2 Opioid pain medications are overprescribed 

after surgery, which has contributed to the ongoing opioid abuse epidemic.3,4 Following 

ureteroscopy as many as 1 in 16 opioid-naïve patients will become new-persistent opioid 

users, defined as those continuing to fill an opioid prescription more than 90 days after 

surgery.5–7 These data and others have informed the creation of perioperative pain control 

guidelines, such as those by the American Pain Society, which recommend limiting opioids 

while encouraging multimodal pain control regimens.8 Urologists too have recognized 

this growing public health issue and recently published a consensus statement on opioid 

prescribing after urological surgery, which recommends judicious use of opioids after 

ureteroscopy.8

Though concerns about post-ureteroscopy opioid prescribing are gaining widespread 

attention, it is important to note that unplanned healthcare encounters, namely emergency 

department (ED) visits following ureteroscopy, are common and most often due to pain.9–11 

Therefore, it is possible that patients not prescribed an opioid in the postoperative period 

could have increased ED visits due to poorly controlled pain and efforts to reduce 

postoperative opioid use could exacerbate this problem. These visits have a negative impact 

on patients in the form of diminished quality of life and productivity as well as on the 

healthcare system as a whole in the form of increased cost.9

Therefore, we used data from the Michigan Urological Surgery Improvement 

Collaborative’s Reducing Operative Complications from Kidney Stones (MUSIC ROCKS) 

clinical registry to understand the implications of an opioid-free pathway after ureteroscopy. 

In particular, we assessed patient factors associated with opioid receipt following 

ureteroscopy as well as provider level variation in opioid prescribing. After accounting 

for observed patient and clinical factors, and adjusting for correlation within provider 

and practice, we examined the relationship between opioid-free discharges and ED visits 

following ureteroscopy. We hypothesized that patients not prescribed opioids would have 

similar rates of emergency department visits as those that received a prescription. It is our 

intention that findings presented herein further support efforts to decrease opioid prescribing 

after ureteroscopy.
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Materials and Methods

Data source

MUSIC is a collaborative quality improvement initiative comprised of a diverse group of 

community and academic urology practices across the state of Michigan. This initiative is 

funded by Blue Cross Blue Shield of Michigan (BCBSM) and includes more than 90% 

of practicing urologists in the state. MUSIC maintains a prospective clinical registry with 

data entered by trained abstractors at each participating practice. Data validity is confirmed 

through semi-annual site visits and chart audits. In 2016, MUSIC ROCKS was formed 

with the goal to improve the quality of care for patients with urinary stone disease. The 

ROCKS registry includes detailed demographic, clinical, and operative data for patients 

undergoing either ureteroscopy or shockwave lithotripsy for kidney stones.12 Patient data 

entry begins at the time of initial surgery (either ureteroscopy or shockwave lithotripsy) and 

outcomes such as unplanned ED visits or hospitalizations are tracked out to 60 days from 

the index procedure. Over the course of the study period the collaborative has developed and 

disseminated patient and physician educational resources, but no specific interventions, e.g. 

planned post-operative calls, etc. were implemented during the study period.

Study population and outcome measures

Using data from the ROCKS registry, we identified patients 18 years of age and older who 

underwent ureteroscopy for urinary stones from June 2016 to September 2019. Patients were 

excluded if they had an ipsilateral nephrostomy tube, underwent ureteroscopy as a second-

stage lithotripsy procedure, had synchronous bilateral procedures, or had concomitant non-

stone related surgery at the time of ureteroscopy. We chose these exclusion criteria in an 

attempt to create a more homogenous study population and limit confounding. Patients 

with an indwelling ureteral stent, but did not have first stage lithotripsy, were included. 

First we examined the rates of opioid and NSAID prescribing following ureteroscopy 

and factors associated with opioid prescriptions. We then assessed whether opioid-free 

discharges following ureteroscopy were associated with unplanned ED visits.

Statistical analysis

The proportion of patients over the study period who were prescribed opioid pain 

medication within 60 days after ureteroscopy are presented. The number of opioid pills 

dispensed when a prescription was given are reported by year and tested with ANOVA; year 

2016 was excluded from the ANOVA as the number of pills dispensed was not routinely 

collected at that time. The frequency of NSAID prescriptions was similarly evaluated 

starting in 2018. The proportion of patients who presented to the ED within 30 days after 

ureteroscopy as well as the clinical diagnoses for the ED visit are reported.

We made bivariate comparisons of postoperative opioid prescription status with a variety of 

patient demographics, clinical characteristics, surgical characteristics, and patient outcomes, 

including: age, insurance type, comorbidity (as measured by the Charlson index),13 body 

mass index (BMI), sex, concomitant diagnosis of chronic pain, presence of a preoperative 

ureteral stent, urine culture (negative, positive, not performed), surgical acuity, stone size 

and location (ureteral, renal, both), placement of a ureteral stent, ureteral access sheath 
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use, presence of an intraoperative complication, unplanned ED visit within 30 days, and 

readmission. Continuous variables were compared with t-tests and categorical variables 

with chi-square tests. Understanding that physician-level differences also dictate opioid 

prescribing patterns, we assessed practice-level and physician-level variation in opioid 

prescribing. For reliability purposes, when assessing practice-level data we only included 

those who had performed at least 10 ureteroscopy during the study period and used similar 

methods for the physician-level data.

Our goal was to determine both factors associated with receipt of a post-ureteroscopy opioid 

prescription, as well as whether receipt of an opioid prescription impacted ED utilization. 

To this end, we performed two distinct multivariable logistic regression mixed models. The 

first evaluated patient demographic, clinical, and surgical variables as fixed effects, with 

random effects of provider and practice, to understand factors independently associated with 

opioid receipt following ureteroscopy. The second was performed to assess whether post-

ureteroscopy opioid prescriptions impacted unplanned ED visits, again using demographic, 

clinical, and surgical variables as fixed effects and provider and practice as random effects. 

Results from the first model indicated that there were significant differences among patients 

that did and did not receive opioids. Due to concerns that these differences may confound 

the relationship between opioid receipt and ED utilization, we performed propensity score 

matching with the goal of comparing ED utilization among groups that were similar in all 

measured aspects other than receipt of an opioid prescription. We calculated the probability 

of opioid receipt from our first model and used this as a propensity score (Supplemental 

Figure 1). The propensity scores showed a lack of overlap by opioid receipt group; therefore, 

a propensity score matched model was used to assess the association of opioid receipt with 

unplanned ED visits within 30 days. Patients were matched between opioid groups using a 

propensity score difference < 0.0015 with greedy matching without replacement.

All previously presented analyses were performed with a complete case model. However, 

opioid data was missing in 16.7% of patients. We thus performed a sensitivity analysis using 

multiple imputation of the missing data and repeating our previously described multivariable 

logistic regression models to test whether our findings persisted. The multiple imputation 

methods and results of the sensitivity analyses can be found in the supplement (Supplement 

methods and Supplement Table 2).

All statistical analyses were performed using SAS 9.4 (SAS Institute Inc., Cary, NC) with 

a 2-sided type I error rate of 5%. Each MUSIC practice obtained an exemption or approval 

for collaborative participation from a local institutional review board. The University of 

Michigan institutional review board deemed this project exempt from review as it represents 

a quality improvement initiative.

Results

We identified 13,143 patients who underwent ureteroscopy during the study period 

(2016-2019) with 157 urologists across 28 practices. Of the 10,948 with data on opioid 

prescriptions, 6,383 (58%) were prescribed an opioid and 4,565 (42%) did not receive a 

prescription. Rates of opioid prescribing declined significantly over the course of the study 
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(86% to 39%, p<0.001, Figure 1). Among cases where opioids were prescribed, the overall 

mean number of pills dispensed was 15.5 (SD 8.35). The mean number of pills dispensed 

decreased over time from 16.4 (SD 8.6) in 2018 to 13.3 (SD 6.6) in 2019 (p<0.001, 

Supplemental Table 1). Utilization of NSAIDs increased over time, from 34% of patients 

receiving a prescription in 2018 to 64% in 2019.

Rates of ED utilization also decreased significantly over the study period (10% to 6%, 

p<0.001, Figure 1). The most common reasons for an unplanned ED visit — where patients 

could be included in more than one category — were flank pain (54%), hematuria (17%), 

fever (13%), nausea (13%), and abdominal pain (8%).

There was wide variation in post-ureteroscopy opioid prescribing across ROCKS practices. 

The percentage of post-operative patients prescribed opioid pain medications over the study 

period ranged 8% to 98% (p<0.001) (Figure 2a). At a surgeon-level, opioid prescriptions 

also varied, ranging from 0% to 98% of patients (p<0.001) (Figure 2b).

Table 1 displays the differences in patient demographic, clinical and surgical variables 

among those who did and did not receive post-ureteroscopy opioid prescriptions. 

Additionally, it displays the balance of these covariates in the propensity-matched cohort 

demonstrated by small standardized differences. On multivariable logistic regression, factors 

independently associated with receipt of an opioid prescription included year (association 

with opioid prescriptions decreased over time), younger age, male sex, higher BMI, absence 

of a pre-operative ureteral stent, stent placed during surgery, and use of a ureteral access 

sheath (Table 2).

An opioid-free discharge was independently associated with decreased odds of an 

unplanned ED visit (OR 0.77, 95% CI 0.62-0.95, p = 0.014) in our propensity-matched 

logistic regression model (Supplemental Table 2). This finding persisted in our sensitivity 

analyses using multiple imputation to address the missingness in opioid prescription data 

(Supplemental Table 3).

Discussion

We examined data from the diverse urology practices of the MUSIC ROCKS registry 

and found a dramatic decline in post-ureteroscopy opioid prescriptions over time, with 

an absolute decrease in prescriptions of 47% over the 3-year time period of our study. 

Still, there was wide variation in opioid prescribing across practices and providers. Factors 

independently associated with receipt of an opioid prescription included year (association 

with opioid prescriptions decreased over time), younger age, male sex, higher BMI, 

absence of a pre-operative ureteral stent, stent placed during surgery, and use of a ureteral 

access sheath (Table 2). After adjusting for patient demographics, clinical and surgical 

characteristics, surgeon, and practice, an opioid-free discharge following ureteroscopy was 

not associated with an increase in ED visits within 30 days of surgery. In fact, our 

model suggested an opioid-free discharge was associated with lower odds of an ED visit. 

Utilization of NSAIDs was low overall but increased over time.
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The decline in post-ureteroscopy opioid prescriptions observed in our study is consistent 

with a national trend toward decreasing opioid prescribing over time amongst surgical 

subspecialists.14 Additionally, the wide variation in post-ureteroscopy opioid prescribing 

we observed is not entirely surprising, as prior work has also demonstrated variation in 

post-operative opioid prescriptions.15–18 Within urology, others have seen decreased opioid 

prescribing over time, such as in the management of acute renal colic and after major 

prostate and renal surgery.19,20 Still, this is the first study, to our knowledge, to specifically 

examine the trends in opioid prescribing patterns over time amongst patients undergoing 

ureteroscopy and assess the association of opioid prescriptions with unplanned healthcare 

encounters. These trends are likely multifactorial, and may be due in part to legislative 

changes, increased physician and patient awareness of the risks of opioids, guideline 

statements on perioperative pain control, and increasing evidence in the literature on the 

feasibility of opioid-free ureteroscopy. Although not specifically evaluated in our study, the 

demographic, clinical, and surgical factors that were independently associated with receipt 

of an opioid prescription may relate to case complexity, intraoperative ureteral manipulation, 

and perceived patient pain tolerance.

The association between an opioid-free discharge and decreased ED utilization was an 

unexpected finding, as we hypothesized that there would be no difference among those 

who did and did not receive opioids. This association persisted in our sensitivity analyses, 

although we suspect that this finding is likely due to unmeasured confounding in our 

observational study, potentially related to disease severity. Several previously published 

small, retrospective single institution or surgeon studies did not find a significant difference 

in post-ureteroscopy ED utilization among patients in whom opioids were or were not 

prescribed.21–23 Similarly, a recent single institution prospective study of an opioid sparing 

enhanced recovery pathway did not find a difference in unplanned healthcare encounters 

among patients managed with and without post-ureteroscopy opioid prescriptions.24

Our study does have several potential limitations. First, the rate of post-ureteroscopy opioid 

prescriptions may be higher than the immediate post-operative prescription rate reported 

herein if patients are obtaining an opioid prescription at pre-operative health care encounters, 

such as for renal colic, and have unused pills or subsequent health care encounters after 

surgery. That said, data abstractors are trained to enter any prescription within 60 days 

following ureteroscopy regardless of prescribing clinician, although they did not have 

access to the Michigan prescription monitoring program used to track controlled substances. 

Second, the reasons for the declining rate of post-ureteroscopy opioid prescriptions over 

time, as well as the variation amongst practices and surgeons, are likely multifactorial, 

and incompletely measured in this study. On the other hand, a detailed investigation of 

the drivers of opioid prescribing is beyond the scope of the study. Third, likely due 

in part to large sample size, there were numerous statistically significant differences in 

the comparisons among groups; however, the clinical significance of these differences is 

admittedly questionable. Fourth, we did not track postoperative phone calls or office visits, 

which may have been associated with opioid prescription utilization. Still, these healthcare 

encounters are typically less burdensome and costly to the patients, providers, and the health 

system compared with ED visits. Lastly, although we found that an opioid-free discharge 

was associated with decreased ED utilization, our study was observational in nature and not 
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designed to specifically evaluate this outcome. Nevertheless, our findings do suggest that an 

opioid omitting pain control strategy is safe and does not increase unplanned ED visits.

Despite these limitations, our findings have implications for patients, surgeons, and 

policymakers. For patients, omitting a post-ureteroscopy opioid prescription avoids the 

risks associated with their use, and does not increase the likelihood of an unplanned 

ED visit — an often burdensome and costly encounter with the healthcare system. For 

surgeons, wide variation in opioid prescribing suggests potential to further drive down 

opioid prescription rates and opportunities to increase NSAID use for post-ureteroscopy 

pain management. Although the drivers of this variation are incompletely measured here, 

we can hypothesize that there may be differences in prescribers’ perceptions of opioid 

and NSAID safety and effectiveness in this setting. For policymakers, opioid sparing 

pain management strategies appear feasible and do not increase ED utilization, potentially 

making ureteroscopy an attractive target for incentive-based payment modifications for 

procedures performed without opioid prescriptions. This was implemented in the State of 

Michigan by one of the payors in July of 2019, at the conclusion of our study period.25

Conclusions

We observed a substantial decline in post-ureteroscopy opioid prescribing in the state 

of Michigan between 2016 and 2019. Wide variation in post-ureteroscopy opioid 

prescriptions across MUSIC ROCKS practices and surgeons suggests opportunities for 

quality improvement to drive continued reduction in opioid prescribing. Patients not 

prescribed an opioid pain medication following ureteroscopy did not have increased ED 

utilization compared with those who received opioids, although further study is needed to 

elucidate the impact of opioid-free discharges on patient reported outcomes. These results 

provide reassurance to urologists that routine use of opioids following ureteroscopy may not 

be necessary.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Trends in post-ureteroscopy opioid pain medication prescriptions within 60 days plotted by 

quarter and unplanned emergency department (ED) visits within 30 days plotted by year. 

Both the percentage of post-ureteroscopy patients prescribed opioid pain medication and the 

percentage that had an unplanned ED visit within 30 days decreased significantly over time 

(p < 0.001 for each trend).
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Figure 2a. 
Variation in post-ureteroscopy opioid prescriptions across MUSIC urology practices among 

practices with at least 10 cases in the MUSIC ROCKS registry.
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Figure 2b. 
Variation in post-ureteroscopy opioid prescriptions across MUSIC urologists among 

urologists with at least 10 cases in the MUSIC ROCKS registry
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Table 2.

Multivariable logistic regression model assessing factors independently associated with Opioid prescription 

after ureteroscopy (N=9499)

Variable Adjusted OR 95% CI p-value

Year

2016 15.73 12.18 20.30 <0.0001

2017 9.36 7.91 11.07 <0.0001

2018 2.75 2.44 3.10 <0.0001

2019 Ref _ _ _

Age, years 0.99 0.98 0.99 <0.0001

Insurance

 Public Ref _ _ _

 None 1.04 0.741 1.46 0.82

 Private 1.07 0.96 1.19 0.22

Charlson comorbidity index

 0 Ref _ _ _

 1 0.98 0.854 1.127 0.79

≥ 2 0.87 0.746 1.009 0.07

Gender

 Female Ref _ _ _

 Male 1.29 1.168 1.431 <0.0001

BMI category

≤ 25 Ref _ _ _

 >25 - 30 1.21 1.05 1.383 0.008

 >30 - 35 1.22 1.049 1.408 0.009

 >35 1.22 1.056 1.415 0.007

Urine culture

 Negative Ref _ _ _

 Positive 0.88 0.758 1.03 0.1

 Not performed 0.86 0.743 0.991 0.03

Stone location

 Ureter Ref _ _ _

 Both 1.04 0.904 1.186 0.6

 Renal 1.13 0.993 1.291 0.06

Prior stent

 No Ref _ _ _

 Yes 0.88 0.783 0.987 0.03

Procedure acuity

 Urgent Ref _ _ _

 Elective 0.95 0.813 1.099 0.46

Intraoperative complications

 No Ref _ _ _
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Variable Adjusted OR 95% CI p-value

 Yes 0.80 0.523 1.213 0.29

Stent during surgery

 No Ref _ _ _

 Yes 1.49 1.315 1.698 <0.0001

Stone diameter, mm

 ≤ 5 Ref _ _ _

 >5 - 10 1.02 0.915 1.145 0.69

 >10 1.09 0.923 1.278 0.32

Chronic pain

 No Ref _ _ _

 Yes 1.42 0.983 2.044 0.062

Ureteral access sheath

 No Ref _ _ _

 Yes 1.30 1.153 1.47 <0.0001

Emergency department (ED)

Michigan Urological Surgery Improvement Collaborative (MUSIC)

Reducing Operative Complications from Kidney Stones (ROCKS)

Blue Cross Blue Shield of Michigan (BCBSM)
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